Purpose: A multidimensional intervention integrating alexithymia, negative affect, and type of coping strategy is needed for the effective treatment of somatoform disorder; however, few studies have applied this approach to the three different dimensions of alexithymia in patients with somatoform disorder. The purpose of this study was to determine the relationship between type of coping strategy and three different dimensions of alexithymia expressed in patients. Patients and methods: A total of 196 patients with somatoform disorder completed the 20-item Toronto Alexithymia Scale, the Zung Self-Rating Depression Scale, the Spielberger State-Trait Anxiety Inventory, the Somatosensory Amplification Scale, and the Lazarus Stress Coping Inventory. The relationships between alexithymia (Toronto Alexithymia Scale -20 score and subscales), demographic variables, and psychological inventory scores were analyzed using Pearson's correlation coefficients and stepwise multiple regression analysis. Results: The mean Toronto Alexithymia Scale -20 total score (56.1±10.57) was positively correlated with the number of physical symptoms as well as with psychopathology scores (Self-Rating Depression Scale, State-Trait Anxiety Inventory trait, state, and Somatosensory Amplification Scale), but negatively correlated with planful problem solving, confrontive coping, seeking social support, and positive reappraisal coping scores. With respect to coping strategy, multiple regression analyses revealed that "difficulty in identifying feelings" was positively associated with an escape-avoidance strategy, "difficulty in describing feelings" was negatively associated with a seeking social support strategy, and "externally oriented thinking" was negatively associated with a confrontive coping strategy. Conclusion: Alexithymia was strongly associated with the number of somatic symptoms and negative affect. Patients with high "difficulty in describing feelings" tend to rely less on seeking social support, and patients with high "externally oriented thinking" tend to rely less on confrontive coping strategies. The coping skills intervention implemented should differ across individuals and should be based on the alexithymia dimension of each patient.
Introduction
Somatoform disorder, characterized by recurrent and unexplainable physical symptoms, is observed in 16%-30% of primary psychiatric care patients, [1] [2] [3] and is a frequent psychiatric diagnosis in specialty practice. 4, 5 Despite the high prevalence of somatoform disorder in epidemiological studies, no single definition is widely accepted. A central somatoform disorder category is somatization disorder, a condition defined by recurrent and frequently changing physical symptoms over the course of several years without any known medical condition. 6 Somatoform disorder is strongly linked to pathological personality traits as well as to anxiety and depression. 7, 8 Personality pathology, Tominaga et al in particular alexithymia, may be a predisposing factor in the development of somatoform disorder. Alexithymia, introduced by Sifneos, 9 refers to a specific disturbance in psychic functioning that is characterized by difficulty in verbalizing emotional experiences and elaboration of fantasies. It is now generally referred to as a deficit in the cognitive processing of emotional information and has been reported in many psychiatric diseases involving disrupted emotional regulation, including panic disorder, 10, 11 substance abuse, 12, 13 fibromyalgia, 14 and psychosomatic diseases with medically unexplained physical symptoms. 15 Alexithymia has also been associated with maladaptive coping and illness-related behaviors, such as the over-reporting of physical symptoms and excessive use of health care services. 15 Among somatic complaints, migraines are considered common during childhood. 16 Children with headaches, and in particular those with migraines, are more likely to have other somatic symptoms, including abdominal pain, anxiety, and depression. 17, 18 Studies on cognitive functioning in children affected by headaches have received attention in recent years, 19 and cognitive dysfunction of children with headache may be associated with alexithymia, and may lead to anxiety and depression. 15 Although alexithymia is associated with poor outcomes in both traditional psychodynamic therapy and supportive therapy, 20 recent studies have demonstrated a significant decrease in the level of alexithymia observed when modified psychotherapeutic techniques are used. 21, 22 Further, it has been suggested that alexithymia is a state-dependent phenomenon. 23 Coping strategies are constantly changing cognitive, behavioral, and emotional efforts engaged in by the individual in order to manage specific external and internal demands that are taxing or exceed the individual's resources. 24, 25 Coping skills can influence both illness-related behaviors and the outcome of disorders with psychological or physical symptoms, such as somatoform disorder, 26 panic disorder, 27 and chronic fatigue syndrome. 28 Folkman and Lazarus developed the Ways of Coping Questionnaire, which consists of eight empirically derived scales. The eight scales can be classified as problem focused (ie, planful problem solving and confrontive coping strategies), emotion focused (ie, distancing, self-control, accepting responsibility, and escape-avoidance strategies), or both (ie, seeking social support and positive reappraisal strategies). 29, 30 To understand and effectively treat diseases with an alexithymia component, a multidimensional approach that targets not only negative affect but also the type of maladaptive coping strategy used is needed. To the authors' knowledge, however, few studies have investigated whether there is an association between alexithymia and type of coping strategy used in patients with somatoform disorder. The purpose of this study was to investigate the relationship between the level of alexithymia, psychosocial factors, and coping strategies. A deeper understanding of the relationship between alexithymia and coping strategies in somatoform disorder could lead to improved therapies.
Methods subjects
The subjects were a cross-section of 196 patients treated at the Department of Psychosomatics at Kyoto Prefectural University of Medicine (Kyoto, Japan). Screening and interviews took place between December 2005 and December 2012. Patients suspected of somatoform disorders at the Department of General Medicine at Kyoto Prefectural University of Medicine had been examined for organic disease through physical examinations and laboratory tests by physicians. Then patients were introduced to the Department of Psychosomatics. Diagnostic interviews were conducted by a certified psychiatrist of the Japanese Society of Psychiatry and Neurology, and patients were diagnosed according to the International Statistical Classification of Diseases, Tenth Revision (ICD-10 Diagnostic criteria for research) 6 at the Department of Psychosomatics. Exclusion criteria included neurological disorders, organic disorders, mental retardation, and insufficient knowledge of the Japanese language. Patients responding to less than 70% of the test scale items were omitted from the analysis. This study was approved by the Ethical Review Committee of Kyoto Prefectural University of Medicine.
instruments
Patients completed a questionnaire that collected information on demographic variables (eg, sex, age, education level, marital status) and a clinical profile (eg, duration of the illness, symptoms). There were four classifications of formal education: less than 9 years, 9-12 years, 12-15 years, and more than 15 years. Marital status was divided into five categories: single, married, divorced, separated, and widowed. Patients were also asked the number of previous visits to clinical departments (eg, internal medicine, family medicine, primary care, emergency room) and previous consultations with specialists. The overall number of somatic symptoms reported by individual patients ranged from zero to twelve according to the Screener for Somatoform Disorders. Symptoms included headache, racing heart, discomfort in the stomach or abdomen, back pain, dizziness, heaviness or lightness in the head, difficulty swallowing, muscle pains and aches, fatigue, heaviness or lightness in the arms or legs, numbness or tingling sensations, and crawling or creeping sensations.
Patients completed the Zung Self-Rating Depression Scale (SDS), 32 the Spielberger State-Trait Anxiety Inventory (STAI), 33 and the Somatosensory Amplification Scale (SSAS). 34 The SDS is a 20-item scale assessing depressive symptoms in which higher scores indicate more severe depression. The STAI measures state (I) and trait (II) anxiety with 40 self-report questions. The SSAS is a ten-item questionnaire assessing self-reported sensitivity to normal physiological states and minor bodily sensations that are not generally regarded as symptomatic of serious disease. 35 The SSAS has been implicated in hypochondriasis and somatoform disorder. 34, 36 assessment of alexithymia Alexithymia was measured using the 20-item version of the Toronto Alexithymia Scale (TAS-20). The TAS-20 consists of 20 items rated on a five-point Likert scale ranging from one ("strongly disagree") to five ("strongly agree"). The TAS-20 tests three dimensions of alexithymia: difficulty in identifying feelings (DIF), difficulty in describing feelings (DDF), and externally oriented thinking (EOT). The DIF and DDF dimensions refer to emotional awareness and reflect what may be considered "affect-related" factors that rely on the person's beliefs about emotional functioning, whereas EOT refers to a specific tendency to focus on superficial themes rather than psychological experiences and to avoid affective thinking. 37 Therefore, EOT can be considered a "cognitive" factor. The factor structure of TAS-20 has been validated by confirmatory factor analysis. 38 
Measures of stress coping strategies
Coping strategies were assessed using the Lazarus Stress Coping Inventory, and the Japanese version of the Ways of Coping Questionnaire (SCI). 39, 40 The SCI scale consists of 64 items that probe the frequency of specific coping strategies when faced with stressful situations. Each component of the inventory is scored on a three-point Likert scale ranging from zero ("I don't do this at all") to two ("I usually do this a lot"). The SCI is divided into eight factors: 1) planful problem solving (deliberate analytic efforts to alter or remedy the situation); 2) confrontive coping (efforts to identify the cause of the problem and eliminate the source); 3) seeking social support (efforts to seek informational, tangible, and emotional support from others); 4) accepting responsibility (acknowledging one's role in the problem with rectification); 5) self-control (efforts to control one's feelings and actions); 6) escape-avoidance (wishful thinking to escape or avoid the problem); 7) distancing (efforts to detach oneself and to minimize the significance of the situation); and 8) positive reappraisal (efforts to create a positive meaning and personal growth).
statistical analysis
Demographic variables and all psychometric scales are presented as mean ± standard deviation or as percentages within specific ranges. To examine the relationship between alexithymia and other psychological factors, Pearson's correlation coefficients were used. In addition, stepwise multiple regression analyses were performed with TAS-20 subscale scores as the dependent variable. Candidate factors influencing alexithymia were entered as independent variables in each model. For all tests, P,0.05 was considered statistically significant. All statistical tests were calculated using SPSS ® version 19.0 for Windows (IBM Corporation, Armonk, NY, USA).
Results

Patient characteristics
Clinical and demographic characteristics of the 196 somatoform disorder patients enrolled are shown in Table 1 . Of the total cohort, 131 were women (66.8%) and 93 were single (47.4%). The mean age of the sample was 41.3±15.4 years, and the education level was 14.2±1.89 years.
associations between alexithymia and psychological factors Table 2 presents the mean psychological test scores. The mean number of somatic symptoms was 4.9±1.9. On the TAS-20, the mean total score was 56.2±10.6. On the SSAS, the mean score was 30.8±5.9. Correlations between the TAS-20 scores and the various demographic variables and psychological symptoms are shown in Table 3 . The TAS-20 total score was significantly correlated with age and with the total scores from the Screener for Somatoform Disorders, SDS, STAI-state (I) and -trait (II), and SSAS. The subscale for the DIF and DDF were negatively correlated with age and positively correlated with the Screener for Somatoform Disorders, SDS, STAI-state (I) and -trait (II), and SSAS scores. A multiple regression model was used to assess possible independent predictors of the TAS-20 total score and the three subscale scores. The final model for the TAS-20 total score was significant (adjusted R 2 =0.43, P,0.001), with STAI-trait (II), SSAS, and the SCI subscale "seeking social support," explaining 42.5% of the variance (F=49.3, P,0.001). Similarly, multiple linear regression analyses were performed for each TAS-20 subscale (DIF, DDF, and EOT) and the results are presented in Table 4 . In the DIF model, STAI-trait (II), SSAS, and the SCI subscale "escape-avoidance" predicted the DIF (F=37.2, P,0.001). In the DDF model, age, STAI-trait (II), and the SCI subscale "seeking social support" predicted the DDF (F=42.4, P,0.001). In the EOT model, STAI-state (I) and the SCI subscale "confrontive coping" predicted the EOT (F=17.3, P,0.001).
Discussion
Demographics and psychological factors
First, the results of the present study demonstrated a strong correlation between alexithymia, as measured by TAS-20, the number of physical symptoms, SSAS, and negative affect (including anxiety and depression). With regard to the subscales, the affective dimensions DIF and DDF were strongly associated with STAI and SDS scores and consistent with the results of several previous studies that included patients with medically unexplained symptoms 41 and pain disorder. Regarding the relationships between alexithymia and psychiatric disorders, Son et al 43 has reported that patients with depressive disorder obtained higher scores for DIF and DDF than those with somatoform disorder. The present correlation analysis results revealed that the depression score was significantly correlated with both DIF and DDF, which suggests that depression plays a more important role even in somatoform disorder. However, the regression analyses indicated that anxiety score has a greater effect on both DIF and DDF than depression score. This result may reflect that not only depression but anxiety relates to DIF and DDF in somatoform disorder. Thus, further research is needed to clarify the relevance of alexithymia and negative affect (ie, depression and anxiety) in each psychiatric disorder (ie, somatoform disorder, depressive disorder, and anxiety disorder).
In addition, the present findings are consistent with evidence that alexithymia is associated with an increased likelihood of somatic complaints, symptom reporting, 44, 45 and functional dyspepsia. 46 Kano and Fukudo 47 suggested that individuals with alexithymia tend to over-report physical symptoms and perceive any emotion-related sensation, even those with low intensity, as signs of illness. High DIF and DDF scores may contribute to the development of somatoform disorders through a focus on somatic sensations, amplification of the somatic sensations with emotional arousal, and misinterpretation of the somatic sensations associated with emotional arousal as signs of physical illness. Esposito et al have shown that children with headaches had a lower verbal intelligence quotient than healthy controls on a test of cognitive functioning. 19 This may indicate that individuals with psychosomatic disease that includes headaches have difficulty describing feelings, as in alexithymia. In addition, cognitive dysfunction may lead to anxiety and depression, which further compounds the tendency for somatization and becomes more severe through a process of selfreinforcement.
The finding that age was negatively correlated with the TAS-20 total score, DIF subscale score, and DDF subscale score, but not with EOT, is consistent with a preceding report about alexithymia in psychiatric disorders. 43 Japanese custom may have a strong influence on this relationship: Japanese 
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Tominaga et al people, especially the young, are poor at expressing their feelings in various situations and may tend to refrain from doing so in order to achieve social harmony. This tendency represents the general communication climate in this geographical region. 48 
coping strategies
The focus of this study was the direct relationship between alexithymia and specific coping strategies. To the authors' knowledge, this is the first report to show a relationship between the three dimensions of alexithymia and coping strategies in somatoform disorder.
The finding that the DIF subscale was associated with the emotional escape-avoidance coping strategy is consistent with previous research in somatoform disorder. 23 Waller and Scheidt showed that patients with somatoform disorder are characterized by a conflict-avoidance style of emotion regulation. 49 Patients with a high DIF score are unable to discern emotions from somatic sensations. An increased reliance on avoidant coping strategies may be the result of confusion regarding the increase in uncomfortable and undifferentiated feelings that occur during stressful situations in these patients. For example, Esposito et al indicated that children affected by migraines showed a higher prevalence of harm avoidance with respect to a control group, which is consistent with Cloninger's model. 16 Although Lazarus's theory is not identical to Cloninger's psychobiological model of temperament dimensions, harm avoidance (formulated as the inhibition of behavior by anxiety-provoking stimuli) is united with avoidance behavior in order to escape or prevent a stressful situation. Clinicians should empathize with patients' anguish and use an intervention focused on educating the patients about the emotional dimension. Such interventions assist patients in developing better emotional skills and include instruction on distinguishing a feeling from a somatic sensation, labeling the feeling, and feeling self-monitoring.
A strong association between DDF scores and social support coping strategies was also found. The DDF measures the inability to verbalize one's emotions to others. Fukunishi and Rahe found that individuals with alexithymia were more likely to indicate having lower social support. 50 Patients with high DDF scores may experience difficulty with social interactions and lack interpersonal understanding, which may lead to lower social functioning; in turn, the patient may be less likely to seek social support and less likely to communicate their problems to others. Alexithymia has been associated with deficits in empathy, and those deficits result in patients having difficulty identifying the emotional facial expressions of others. 51 Neuroimaging of patients with alexithymia has shown less activation in the limbic areas, prefrontal cortex, and area of right hemisphere associated with emotional awareness when patients are asked to view facial expressions. 48, 52 This neurobiological response to emotional facial stimuli is similar to that in somatoform disorder. 53, 54 Moreover, this misinterpretation of others' facial expressions combined with a low ability in verbal expression has a negative influence on individuals' social functioning and leads to a worsening of social relations. Therefore, interventions aimed at strengthening communication skills through assertion training, information gathering, and seeking the cooperation of others in conflict resolution may be well suited to patients with high DDF scores.
Finally, EOT score was strongly related to a deficient confrontive coping strategy. EOT is characterized by actionoriented thinking that focuses on the factual aspects of external reality rather than on the psychological experience. Individuals with high EOT scores are less likely to cope with the stress of intractable problems (ie, they are less likely to seek the elimination of the source with confidence). A confrontive coping strategy (a form of problem-focused coping) attempts to realistically identify the cause of the problem and to eliminate the source. The more infrequent use of this strategy may be partly due to difficulty in discerning the source of the stress and confidently working toward a solution. Thus, for patients with high EOT scores, useful intervention approaches may include techniques that promote the understanding that physical symptoms can be related to the stressful situation and techniques that aid in identifying the cause of the problem while enhancing the patient's confidence.
Although alexithymia was associated with poor outcomes in both traditional psychodynamic therapy and supportive therapy, recent studies have suggested that alexithymia is a transdiagnostic deficit. 55 Furthermore, modified psychotherapeutic techniques (ie, psychodynamic group therapy focusing on the verbalization of individual emotional problems 20 and short-term cognitive-behavioral group therapy 56 ) result in a significant decrease in the level of alexithymia. Some researchers have suggested that cognitive-behavioral therapy is an effective treatment for somatoform disorders. [57] [58] [59] Both individuals with somatoform disorders and those with alexithymia have difficulty verbally expressing emotions, understanding the mind-body connection, and have poor social coping skills. The results of the present study suggest that interventions focused on 
limitations
The present study had several limitations. First, because there was no control group, the authors were unable to determine whether the observed relationships between alexithymia and coping strategies are specific to somatoform disorder. Second, all the dependent measures were based on self-report. Individuals with alexithymia may find the selfevaluation asked of them in this study difficult due to their poor cognitive processing of emotion. Future studies should include observer scales, such as the Beth Israel Hospital Psychosomatic Questionnaire, that do not rely on self-report. Finally, the cross-sectional design does not allow the direct evaluation of causality. The present study showed that alexithymia was significantly correlated with the psychological factors of depression and anxiety, and with specific coping strategies. Also, negative affect exerted greater influence over personal coping skills. Together, this indicates that the three factors (ie, alexithymia, negative affect, and coping skills) are mutually related. Nonetheless, it was found that the association between alexithymia and coping strategies is independent of other psychological factors, such as depression and anxiety.
Knowledge of the alexithymia level may be useful at the onset of treatment because these patients may respond particularly well to therapies that promote adaptive coping styles. The relationship between individual coping strategies and psychological and physical problems is complex and multidimensional, and involves access to social communication and other contextual factors. Because of the aforementioned limitations of this study, prospective follow-up studies are necessary to reach a solid conclusion. Future studies are needed to determine whether a therapeutic program that focuses on increasing adaptive coping skills is more effective for somatoform disorder than the treatments that are currently employed.
Conclusion
Alexithymia is strongly associated with a number of somatic symptoms and negative affect in patients with somatoform disorder. Patients with high "difficulty in describing feelings" tend to rely less on seeking social support, and patients with high "externally oriented thinking" tend to rely less on confrontive coping strategies. The type of coping skill intervention should be selected according to the features individual patients with alexithymia express in somatoform disorder.
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